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(54) NEW MORPHINONE DERIVATIVES AND THEIR 
PREPARATION 



(71) We, ORGANON LABORA- 
TORIES LIMITED, a British Company, of 
Crown House, London Road, Morden, Surrey, 
do hereby declare the invention, for which we 
5 pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: 

This invention relates to novel morphinone 
10 derivatives and more particularly to esters of 
14 - hydroxy - dihydronormorphinone deriva- 
tives. 

Chemically, the morphinone derivatives be- 
long to the morphine and morphine-like sub- 

15 stances. Morphine, which is a strong analgetic, 
has the disadvantage of readily inducing 
harmful morphine addiction. Nalorphine, an 
N-allyl derivative of morphine, is known to 
have reasonable analgetic properties and to be 

20 a good morphine antagonist, but it has the 
undesirable side effect of inducing hallucino- 
genic phenomena. Generally, the biological 
activities of the morphine-like substances are 
widely different. 

25 An important step in the field of analgetic 
substances was the discovery of N-substituted 
1 4-hydroxy-dihydroncrcodeinone derivatives 
as reported in Belgian Patent No. 691,715. 
This Belgian patent describes 14 - hydroxy - 

30 dihydronorcodeinone derivatives which one 
substituted at the nitrogen atom with a di- 
methylallyl, cyclopropyl - methyl- or cyclo- 
butylmethyl radical. These derivatives show 
good analgetic properties without however in- 

35 ducing the known side effects accompanying 
the use of morphine. 

The present invention constitutes a further 
step forward in that we have now found a 
class of novel 3 - alkoxy - 14 - hydroxy - N - 
[Price 25p] 



substituted - dihydronormorphinone deri- 
vatives with surprisingly improved analgetic 
properties, especially in oral administration, 
and with a much better combination of other 
activities in comparison with all known anal- 
getic substances. 

Accordingly, the invention is directed to a 
method for the preparation of novel 3 - alkoxy- 
N - substituted - 14 - acyloxy - dihydronor- 
morphinone and acid addition salts thereof in 
which a compound of the general formula: 




, in which* 



R is an allyl, dimethylallyl, cyclopropyl- 
methyl or cyclobutylmethyl radical, and 

R 2 is an alkyl group having 1 — 6 carbon 
atoms, is esterified with an aliphatic, cyclo- 
alipharic, araliphatic aromatic or heterocyclic 
carboxylic acid with 1 — 18 carbon atoms, 
after which, if desired, the compound obtained 
is converted into an acid addition salt 

A preferred starting material is a compound 
of the above formula in which R is a cyclo- 
propylmethyl group. Preferably, aliphatic 
carboxylic acids with 2 — 10 carbon atoms are 
used for the esterification. 

The invention also extends to novel com- 
pounds which are esters of N - substituted - 
14 - hydroxy - dihydronormorphinone deri- 
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vatives having the general formula: 
R z 0 




R is an allvl, dimethylallyl, cyclopropyl- 
methvl or cyclobutyl-methyl group, . 
5 Rl is an aliphatic, cydoaliphatic araliphatic, 
1 aromatic or heterocyclic acyl group de- 
rived from an aliphatic, cydoaliphatic, 
araliphatic, aromatic or heterocyclic _ car- 
box>?ic acid with 1-18 carbon atoms, 

10 R. is^alkyl group with 1-16 carbon atoms, 
as' well as the acid addition salts thereof. 

The noval compounds show very useful pro- 
perties in that they have good analgetic, tran- 

15 quillizing, cough-suppressing and ana-conyul- 
sant properties, especially in oral adntinKtra- 
tion. The compounds do not induce or support 
drug dependence. They are extremely valuable 
in post-operative treatment of patients because 

20 of meir analgetic, psychosedative, anti-convul- 
sanr and lack of respiratory depressant pro- 

^The' most favourable properties are found 
in the series of aliphatic esters with 2—10 
25 carbon atoms and, more particularly, n the 
lower fC- 2— 10) aliphatic esters of 3-alkoxy- 
14 - hydroxy - N - cyclopropylmethyl - di- 
hydronormorphinone and of 3 -alkoxy -14- 
hydroxy - N - dimethylallyl - dihydronormor- 

30 Examples of suitable compounds according 
to the invention are: N - dimethylallyl - 14 - 
acetoxy - dihydronorcodcinone, N - cyclo - 
propylmethyl - 14 - acetoxy - dihydronorco- 
35 deinone, N - cyclobutylmethyl - 14 - acetoxy- 
dihydronorcodeinone, N - dimethylallyl - 14 - 
propionyloxy - dihydronorcodemone, N - 
cyclopropvlmethyl - 14 - caproyloxy ■ - dihydro- 
norcodemone, N - cyclopropylmethyl - 14 - 
40 valeryloxv - dihydronorcodemone, N - eye 10- 
butylmethyl - 14 - propionyloxy - dihydro- 
norcodemone, N - ally! - 14 - caproyloxy - 
dihydronorcodeinone and the corresponding 
compounds with higher ester groups at the 
45 14-position. Other examples of suitable com- 
pounds are those in which the methoxy group 
in the 3-position is replaced by an ethoxy 
group such as, for example, N-dimethylallyl- 
3 - ethoxv - 14 - acetoxy - dihydronormor- 
50 phinone and the corresponding HC1 and HBr 
salts. From a pharmacological view-point, the 
following compounds are preferred: N - di- 
methylallyl - 14 - propionyloxy - dihydronor- 
codeinone, N - cyclopropylmethyl - 14 - 
55 caproyloxv - dihydronorcodemone and IN - 
cyclopropylmethyl" - 14 - valeryloxy - dihydro- 
norcodeinone. 



As already indicated, the novel componds 
according to this invenuon are prepared by 
Sfication of a 3 - alkoxy - N ; substituted- 60 
14 - hydroxy - dihydronormorphinone with an 
auphatic, cydoaliphatic, araliphatic, aromatic 
or heterocyclic carboxyUc aad having 1 to 1 8 
carbon atoms. The 3 - alkoxy - N - subsn- 
rated - 14 - hydroxy - dihydronormorplunone 65 
S 1 as a starting material can be obtained in 
virions ways. For example 4 - hydroxy - di- 
hydrocodeinone can be acylated in tot 14 
position, e.g. with aceac acid anhydride, the 
N - methyl group in the resculting product 70 
£ing me/ recced by an N - group 
bv reaction with bromocyan, whereupon the 
cvano group is removed with a strong acid e.g. 
sulphuric acid, thus yielding 14 - hydroxy - 
dihydronorcodemone. This latter compound is 75 
a suitable starting material to obtain die vari- 
ous N- substituted - 14 - hydroxy - dihydro- 
norcodeinones. Thus, it can be ^cted witih d - 
methvlallylbromide to yield N - dimethyl- 
XT -14 - hydroxy - dihydronorcodemone. 80 
The corresponding N - substituted derivatives 
can be obtained by means of reaction with 
cyclopropylmethylbromide or cyctobutyl- 
methylbromide. An alternative method com- 
prises the conversion of 14 - hydroxy - di- 85 
hydronorcodeinone with glycol into the cor- 
responding ethyleneketal, which is converted m 
turnby reaction with cyclopropylcarbochtor.de 
or cyclobutylcarbochloride into the correspond- 
ing N - cyclopropylcarboxyl or N - cycto- 90 
butylcarboxyl compound. The subsquent re- 
duction of the latter compound with lithium 
Snium hydride, followed by the splitung- 
off of the ethyleneketal group by boiling with 
add viddsth^ corresponding N- cyclopropyl- 95 

methyl- or N - cyclobutylmethyl - 14 - 

hy The y acid^ddW^ f f' 
ing within the above general formula. are _also 
wfthin the scope of the present ..nvenuon^ Gen- 1™ 
erally speaking, such salts are P^ferred due 
to their better physical properties By acid 
addition salts" are meant the salts, derived 
from therapeutically-acceptable organic or in- 
o7gTnto adds such as HC1, HBr, phosphoric 105 
acfd, maleinic add, fumaric add succimc 
acid, dtric add, aceuc acid, glutamic acid 

^S^P^^a* data demon 
strate the superiority of the compounds ac- 110 
cording to the invention in comparison witii 
14 - hydros " N ' substituted - dihydronor- 
codemone. 



Analgetic properties: j 15 
Writhing test: . _ _ 

Tntraoeritonial injection of phenyl - P 
beSoqu P inone in mtoe elicits a charade 
withing syndrome. Premedication by oral ad- 
SStion" or subcutaneous in,ecuon wi* 
drugs abolishes or reduces the syn drol * e - ™ 
method consists in comparing the number of 
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writhing movements in drug-treated animals values", which means the dose of drugs to 
with the mean of control groups. The figures produce 50% reduction of the writhing move- 
given in Table I demonstrate the "ED 50 ments within a given time. 



TABLE I 





Analgetic v 


/tithing test 


Sub^tflTlCP* 


subc. 
tLu _>u m 

mg/kg 
body weight 


oral 
xiD 50 m 
mg/kg 
body weight 


Reference compounds: 






1 4-htvdrOXV-N-CVCloorOO vlmethvl-d i hvr? rnn nrrnri pinnn *» 


31,5 


>100 


14-hydroxy-N-dimeriiylallyl-dihydronorcodeinone 


12,5 


inactive 


14-hydroxy-N-cyclobutylmethyl-dihydronorccdeinone 


2,7 


inactive 


14-hydroxy-N-aUyl-dihydronorcodeinone 


7,8 


,<100 


Novel compounds: 






14-acetoxy-N-cyclopropylmethyl-dihydronorcodeinone 


4,3 


1—10 


14-butyryloxy-N-cyclopropylmethyl-dihydronorcodeinone 


3,4 


48,8 


14-valeiyloxy-N-cyclopropylmethyl-dihydronorcodeinone 


0,25 


5,19 


14-caproyloxy-N-cydopropylmethyl-dihydrbnorcodeinone 


0,32 


5,25 


14 - oenanthyloxy - N - cyclopropylmethyl-di- 
hydronorcodeinone 


1,2 


23,5 


14-oenanthyloxy-N-dimethylallyl-dihydronorcodeinone 


24 


60,7 


14-valeryloxy-N-cyclobutylmethyl-dihydronorcodeinone 


0,5 


5,8 


14-caproyloxy-N-allyl-dihydronorcodeinone 


4,4 


10 



*each substance was tested as a free base or salt. 



10 



From Table I, it will be seen that, especi- 
ally in oral administration, the analgetic pro- 
perties of the compounds according to the in- 
vention are remarkably improved in compari- 
son with the properties of the reference com- 
pounds. 



Acute toxicity: 

The acute toxicity of the compounds was 
determined in albino male mice using sub- 
cutaneous, intravenous and oral routes of ad- 
ministration. Groups of ten mice were used 
and observed for effects at 24 hours and 5 
days. The 50% lethal dose (LD 50 value) is 
based on the latter time interval. The results 
obtained are set out in Table II. 



15 



20 
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TABLE II 



LD 50 value in mg/kg body weight 



Substance* 

Reference compounds 
14 . hydroxy-N-allyl-dihydronorcodeinone 
14-hyoroxy-N-aimethylallyl-dihydronorcodeinone 
14-hvdroxy-N-cyclopropylmethyl-dmydronorcodeinone 

Novel compounds: 

14-pro P ionylo X y-N-allyl-dihydronorcodeinone 

M-caproyloxy-N-allyl-dihydronorcodeinone 

14-caproyloxy-N-diniethyIallyl-aihydronorcodeinone 

M-propionyloxy-N-aunethylallyl-dihydronorcodeinone 

H-propionyloxy-N^yclopropylmethyl-dlhydronorcodeinone 

14-acetoxy-N-cy-dopropylmethyl-dihydronorcodeinone 

14-caproyloxy-N-cyclopropytoe^^ 




"ST substance was tested as a free base or salt. 

administration, but improved in intravenous 

ad ?fi S co1nSunds according to the invention 
exert fu^theran improved action on the centtal 
nervous system, e.g. an improved. Psychoscda- 
rive effect, in comparison with known drugs. 
They do not induce or support drug depend- 
ence and do not depress respiration. 

The compounds can be administered orally 
or oareSly, preferably in doses of 20-50 
m/wr day For oral administration, the com- 

are brought into solutions, suspensions or em- 

"m" following examples illustrate > the 
method of preparation of the above componds. 

Example I 

6 4 g of N - dimethylallyl - 14 - hyoroxj r - 
dihydrfnorcodeinone were dissolved m 30 ml 
" f benzene 14 ml of acetic acid anhydride 
were Sd to the solution whereupon the 
Sure was boiled with reflux for 1 1/2 
hourf Tte benzene was disulled off and the 
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15 



20 



25 



30 



residue was poured into water. The pH of the 
m xmre was adjusted to 9 with a sod.um car- 
S - solution and was subsequently extrac- 
ted with benzene (four times). 

The combined benzene extracts were con- 
centrated to dryness and the residue was dis- 
S 1n «hS Acidification of Ae e^an- 
Sc solution with concentrated hydrochloric 
add yWded 5.3 g of N - dtaethyg lyl^- 
acetoxv - dihydronorcodeinone - HC1 (melting 
point 145.0-146.5°C). 

Example II 
In a similar manner to the method of Ex- 
amole I there were prepared: 

cyclopropylmethyl - 14 - acetoxy - _ ch- 
^dron^rcodeinone.HCl; melting point: 250- 

N - 5 a°fe - H - acetoxy - ^f^ffic 
none.HCl; melting po.nt: 258—258.5 U 

N d - cyclobutylmethyl - .14 - acetoxy - di- 
hydronorcodeinone; melung point: 18S.D— 
190°C. 

Example III 
4 1 g of N - dimethylallyl - 14 - hydroxy - 
dihydronorcodeinone were dissolved in 30 ml 
nf benzene 5 9 g of propiomc acid anhydride 
Ire added and the nature was boiled with 
reflux for 20 hours. The benzene was disulled 
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5 



off and the residue was poured into water. 
The pH of the mixture was adjusted to 9 with 
a sodium carbonate solution and then extracted 
with benzene (4 times). 

5 The combined benzene extracts were con- 
centrated. The residue was crystallized from 
an acetone-water mixture (ratio 4 : 1) yielding 
3.2 g of N - dimethylallyl - 14 - propionyl- 
oxy - dihydronorcodeinone (melting point 

10 131.4 — 132.2°C). The corresponding N-cyclo- 
propylrnethyl - derivative was obtained in the 
same way. 

Example IV 
30 g of N - cyclopropylmethyl - 14 - 

15 hydroxy - dihydronorcodeinone were dissolved 
250 ml of toluene. 20 g of butyric acid an- 
hydride were added to the solution and the 
mixture was boiled with reflux for 11 hours. 
The toluene was distilled of! and the residue 

20 was poured into water. The mixture was ad- 
justed to pH 9 with a sodium carbonate solu- 
tion and then extracted with benzene (5 
times). The combined benzene extracts were 
concentrated to dryness. Crystallization of the 

25 residue from an acetone-water (4 : 1) mixture 
yielded 18 g of crude ester. Recrystallization 
from the same solvent (fresh) yielded N - 
cyclopropylmethyl - 14 - butyryloxy - dihydro- 
norcodeinone (m.p. 84.2 — 85.4°C). 

30 In the same manner, the 14 - lauroyloxy - 
derivative was obtained. 

Example V 
25 g of N - dimethylallyl - 14 - hydroxy- 
dihydronorcodeinone were dissolved in 250 ml 

35 of benzene. 31 g of butyric acid anhydride 
were added and the mixture was boiled with 
reflux for 41 hours. The benzene was distilled 
off and the residue was poured into water. The 
pH of the mixture was adjusted to 9 with a 

40 sodium carbonate solution and extracted with 
benzene (4 times). 

The combined benzene extracts were 
concentrated to dryness and the resi- 
due was dissolved in 150 ml of 

45 3 N acetic acid. The acetic acid solu- 
tion was adjusted to pH 2 with sulphuric acid 
and was then extracted with ether. On neu-i 
tralization of the aqueous phase with a sodium 
carbonate solution, 24 g of a brownish yellow 

50 precipitate were obtained which, on recrystal- 
lization from an acetone-water (4 : 1) mixture, 
yielded 17 g of N - dimethylallyl - 14 - butyr- 
oxy - dihydronorcodeinone (m.p. 82.0 — 
83.5°C). 

55 Example VI 

30 g of N-cyclopropylmethyll4-hydroxy- 
dihydronorcodeinone were converted into N- 
cyclopropylmethyl - 14 - valcryloxy - dihydro- 
norcodeinone in the same way as described in 

60 Example V but using valeric acid anhydride 
instead of butyric acid an hydride yielding 19 



g with melting point 95.5— 96.5°C. Similarly, 
N - dimethylallyl - 14 - hydroxy - dihydronor- 
codeinone yielded N - dimethylallyl - 14- 
valeryloxy - dihydronorcodeinone with melting 65 
point 102.4 — 103 .6°C, and N - cyclobutyl- 
methyl - 14 - hydroxy - dihydronorcodeinone 
yielded N - cyclobutylmethyl - 14 - valeryl- 
oxy - dihydronorcodeinone with melting point 
102— 103°C. " " 70 

Example VII 
59 g of N - dimethylallyl - 14 - hydxoxy- 
dihydronorcodeinone were reacted with 51 g 
of caproic acid anhydride in the same way as 
described in Example III, except that the resi- 75 
due of the benzene extracts was dissolved in 
ethanol. To this ethanolic solution, ether was 
added until turbidity just occurred. On stand- 
ing in a refrigerator, 33 g of N - dimethyl- 
allyl - 14 - caproyloxy - dihydronorcodeinone 80 
were obtained as crystals (m.p. 85.4 — 
86.5°C). 

In the same way, N - cyclopropylmethyl - 
14 - caproyloxy - dihydronorcodeinone (m.p. 
102 — 104°C) and N - cyclobutylmethyl - 14- 85 
caproyloxy - dihydronorcodeinone fm.p. 
108 — 109°C) were obtained. 



Example VIII 
49 g of N - cyclopropylmethyl - 14- 
hydroxy - dihydronorcodeinone were added 90 
to 140 cc. heptanoic acid anhydride. 
The solution was heated to 110°C with stir- 
ring and kept at that temperature for 2 hours. 
The mixture was cooled and poured into water, 
whereupon the pH was adjusted to 9 with a 95 
solution of sodium carbonate. The mixture was 
then extracted with benzene (4 times). The 1 
combined benzene extracts were concentrated 
to dryness. The residue was dissolved in ether 
and subjected to chromatography over neutral 100 
A1 2 0 3 . The eluates containing ester were evap- 
orated to dryness. Crystallization of the residue 
from petroleum ether yields 47 g of N - cyclo- 
propylmethyl - 14 - heptanoyloxy - dihydro- 
norcodeinone (m.p. 87.4— 88.2°C). In a simi- 105 
lar way, but widi recrystallization from an 
ethanol-water (4:1) mixture, 32 g of N - 
dimethylallyl - 14 - heptanoyloxy - dihydro- 
norcodeinone (m.p. 66.0 — 67.2°C) were ob- 
tained from 40 g of N - dimethylallyl - 14 - 110 
hydroxy - dihydronorcodeinone. 



Example IX 
In the same way as described above there 
were prepared: 

N - allyl - 14 - cinnamoyloxy - dihydronor- 115 
codeinone (m.p. 175.6 — 176.5°C), N - di- 
methylallyl - 14 - cinnamoyloxy - dihydro- 
norcodeinone (m.p. 125.8 — 127.2°C) and 
N - cyclopropylmethyl - 14 - cinnamoyloxy - 
dihydronorcodeinone (m.p. 149.8 — 151°C). 120 
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Example X 
In the same way as described above the fol- 
lowing compounds were prepared: 

codcinone. HC1; m.p. 240-241.5°C (de£), 
and N - allyl - 14 - caproyloxy - cUhydro- 
norcodeinoneBCl; m.p. 118-119.5°C. 

WHAT WE CLAIM IS: — 

1. A method for the preparation of novel 3- 
alkoxv - N - substituted - 14 - acyfoxy - d - 
hy&rmorphinone and acid addition .vta 
thereof in which a compound of the general 
formula: 





N- CM Z - <I 



6. Novel compounds of the general for- 40 
mula: 



, in which 



15 R is an allyl, dimethylallyl, cyclopropylmethyl 
or cyclobutylmethyl radical, and 
R„ is a alkyl group, having 1—6 carbon atoms 
is esterified with an aliphatic, cycloab- 
phatic, araliphatic, aromatic or hetero- 

20 cyclic carboxylic acid with 1—18 carbon 

20 aloms, after which, if desired, the com- 
pound obtained is converted into an acid 
addition salt. . . „ . u .<l. 

2. A method according to claim 1, in which 

25 a compound of the general formula: 



in which 



30 



35 




, in which 



R is an allyl, dimethylallyl, cyclopropyl- 
methvl or cyclobutylmethyl group, 

R t is an aliphatic, cycloaliphauc, arahphatic, 
aromatic or heterocyclic acyl radical de- 
rived from an aliphatic, cycloaHphauc, 
araliphatic, aromatic or heterocychc car- 
boxylic acid with 1—18 carbon atoms, 

R, is^alkyl group with 1-6 carbon atoms, 

" and the acid addition salts thereof. 
7 Novel compounds of the general formula. 



45 



50 




— N-R 



, in which 



R and R-. have the meanings indicated in claim 
6 and A is an aliphatic acyl radical I derived 
from an aliphatic carboxylic acd with 2-10 
cXn atoms, and the acid addition salts 

^Novel compounds of the general for- 
mula: 

CH,0 



R, has the meaning above indicated, is used 
as the starting material. 

3 A method according to claim 1 or claim 
2, in which aliphatic carboxylic acids with 2— 
10 carbon atoms are used for the esterificauon. 

4 A method according to claim 1, in which 
N - dimethylallyl - 14 - propionyloxy - di- 
hydronorcodeinone or an acid addition salt 
thereof is prepared. . . 

5 A method according to claim 2, in which 
N - cyclopropylmethyl - 14 - valeryloxy -or 
14 - caproyloxy - dihydronorcodeinone or acid 
addition salts thereof are prepared. 




55 



60 



"-N-CHi-4 

0A , in which 



A has the meaning indicated in claim 7, 
and the acid addition salts thereof. 
9. N - cyclopropylmethyl - 14 - valeryl- 
oxy - dihydronorcodeinone and acid addition 

52 m^N^cyclopropylmethyl - 14 - caproyl- 
oxy - dihydronorcodeinone and acid addition 
salts thereof. 



65 
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11. N - dimethylallyl - 14 - propionyloxy - 
dihydronorcodeinone and acid addition salts 
Thereof. 

12. Compounds according to claim 6, 
5 wherever prepared by a method according to 

claim 1. 

13. Compounds according to claim 7, 
whenever prepared by a method according to 
claim 2. 



14. A method according to claim 1 sub- 10 
stantially as described in any of the Examples. 

15. Compounds according to claim 6 sub- 
stantially as described in any of the Examples. 

BROMHEAD & CO., 
Chartered Patent Agents, 
Clifford's Inn, 
Fetter Lane, 
London, E.C.4. 
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